Abstract
Introduction
Alcohol use may harm not only the individual drinker but also the lives of their partners, families, friends, work colleagues and their communities. While the global burden of disease estimates all deaths and disability adjusted life years lost, it may underestimate the aggregate harms caused by alcohol use, as it does not comprehensively measure all of the harms to others [1] . Moreover, most of the literature on the negative effects of alcohol use has focused on the direct harms to drinkers' health and, thus, much less emphasis has been placed on measuring the harms to families and the wider social costs of alcohol use. However, there is a growing interest in measuring these harms to others or 'externalities' or 'collateral damage', or 'second-hand' effects of alcohol use [2] [3] [4] [5] [6] [7] [8] .
In particular, numerous studies have examined the effects of prenatal alcohol exposure [9, 10] and the effects on children living with 'alcoholics' or parents with serious and long term alcohol problems.The latter have found evidence that these children are more prone to later adverse outcomes in a broad range of areas, such as substance misuse, behavioural problems and poorer physical and mental health [11] [12] [13] . However, the elevated risk observed in these studies cannot be interpreted as causal effects of parental drinking. Serious and long term alcohol problems are often embedded in a nexus of problems relating to mental health, unemployment, poverty, housing, family and social networks, which are likely to impact on the health and well-being of children [14] , thus hampering valid inferences of causality. Moreover, behavioural resemblance among parents and children may result also from shared genes [15] . Adverse effects of parental heavy drinking per se are therefore difficult to disentangle from the adverse effects of other factors.
From the literature on alcohol's direct harms to drinkers, there is evidence that volume of drinking is linked to most disease outcomes through specific doseresponse relationships and that harmful effects of drinking are observed also at lower drinking levels [16] . Although the heaviest drinkers are much more likely to experience alcohol related harms, they do not account for all or even most, of the alcohol burden. Particularly, with respect to acute alcohol related harms that are typically seen in relation to heavy episodic drinking, it is often found that most of the harms are attributable to those who are otherwise light and moderate drinkers [16, 17] .
When it comes to alcohol's harms to others, much less is known about how children are affected by patterns of alcohol consumption other than clinically diagnosed alcohol problems, including drinking at low risk levels and heavy episodic or binge drinking. In the UK alone, 30% of children are estimated to live with an adult binge drinker, so it is obviously important to better understand how children may be impacted by parental drinking [12] . As well as benefits to scientific understanding, addressing these issues is of likely policy significance. For instance, growing evidence of the effects of passive smoking, a form of harm to others, was a key component in changing policy and practice to denormalise tobacco use [18] . This is because it changes the basis of societal interest in the autonomous behaviour of individuals into harms caused to other people, and protecting children, in particular, from harms is widely accepted as a core concern of social policy. Systematic reviews are research designs capable of summarising and evaluating existing data. Scoping reviews are systematic reviews that are used to assess the extent of a body of literature available on a particular topic and to summarise and disseminate research findings, usually in order to ensure that further research in that area is a beneficial addition to world knowledge [19] [20] [21] . In addition to exploring the extent of the literature in a particular domain and summarising findings, scoping reviews are used to identify research gaps [22] . Scoping reviews may therefore help to identify a more specific research question, based on what was already known or not known [22] .
Although there are systematic reviews in related areas [23, 24] , neither has had a primary focus on the breadth of consequences for children, and both have more precise foci and mechanistic orientations. Literature searches in MedLine and Google Scholar (October 2014) identified some scoping reviews related to alcohol use [25, 26] , but none were found on parental drinking's possible harmful effects. This scoping review thus offers the first summary of available evidence from cohort studies of parental drinking and child outcome, both in terms of study characteristics and principal findings. It is designed to provide a platform for more in-depth analytic reviews and aetiological investigations. By design, it is an 'apples and oranges' review encompassing heterogeneity in outcomes and other study characteristics.
The overarching aim of this scoping review is thus to assemble and map existing evidence from cohort studies on the consequences of parental alcohol use for children. This includes investigation of whether parental drinking-including hazardous and harmful consumption and excluding clinically diagnosed alcohol problems and prenatal exposure-impacts on children's behaviour and well-being, including substance use and other health risk behaviours, their mental health, and educational and social outcomes. The specific objectives were (i) to identify the extent and range of studies on this subject and to summarise data on studied outcomes in children as a possible consequence of parental alcohol use; and (ii) to identify limitations and gaps in this literature as a basis for further studies of the possible consequences of parental alcohol use.
Methods

Search strategy
We searched five electronic databases: MEDLINE; EMBASE; PsycINFO; Global Health; and Web of knowledge, with the last searches being undertaken on 16 October 2013. One author (P. K.) performed both backward and forward searches to identify any studies that we might have missed [27] . For backward searching, we checked the bibliographies of included studies, while for forward searching, we used Google Scholar and Science Citation Index to identify subsequent citations of the included studies. We contacted 10 experts to identify additional studies and six of these responded. The database search strategy was devised to include terms across parental alcohol use, children and study design domains. Box 1 presents the search strategy that was used for PsycINFO and this was adapted in minor ways for other databases.
Selection criteria
Prospective cohort studies offer the highest quality observational evidence available.We sought studies that followed families or individuals of interest over a period of time, having at least two data collection points. Exposure data collection was required to precede outcome data collection in time, meaning studies where both the exposure and the outcome data were measured at the same time were excluded. Retrospective cohort studies and other types of observational studies were also excluded.We included studies published in English language peer-reviewed journals from 1980 onwards.
The exposure measure of parental alcohol use could be obtained from either parent, children or another source such as official records. For this scoping review, we did not apply measurement quality criteria nor set any lower alcohol consumption threshold. Participants included both parents and children from general population samples; those from 'special populations' who may have distinct exposure-outcome relationships were excluded. Parental data included that from both or either parent, and for biological or non-biological parents. We excluded studies where parental drinking was measured with clinical instruments designed for diagnosis (ICD/DSM) or assessment of severity of alcohol problems abuse or dependence, or by brief screening tools designed to identify alcohol dependence or 'alcoholics'. Studies which assessed only alcohol consumption in parents or consumption plus problems were included, as were problem measures not derived from ICD/DSM criteria as they were judged likely to assess less severe forms and levels of problems. Studies in which the only parental alcohol data were maternal alcohol use measured during pregnancy were excluded.
We imposed no restrictions on outcomes for children, thus including substance use, behavioural and any other health or psychosocial outcomes. These could be assessed at any point in time including in adulthood.We required a quantitative measure of the size of the effect of parental alcohol use on outcomes in children.
We identified 3880 records from searching five electronic databases namely EMBASE, Global Health, Medline, PsycINFO and Web of Science (see Box 1 for the search strategy used in PsycINFO). These records were directly exported into the reference management software EndNote X7 [27] . A total of 264 additional records were identified through other sources such as forward and backward citation searches. We then removed duplicate records of the same report, resulting in 3215 records for the first phase of screening. Two authors (P. K. and L. F.) independently applied the inclusion criteria to the titles and abstracts of each record to examine their inclusion. Both authors agreed to include 326 records as potentially relevant studies and retrieved their full texts. Once again, the same two authors (P. K. and L. F.) independently examined the full texts to assess their eligibility against the screening criteria. The third author (J. M.) assessed any papers where there was any uncertainty about inclusion.
A summary of the selection process is illustrated in the PRISMA flowchart (Figure 1) . Details of studies in this area not meeting selection criteria are provided in an online appendix (Appendix 1, available as a webbased Supplement to this article) as an aid to further study. We followed PRISMA guidance on reporting but did not publish a protocol for this study, nor included it in a registry.
Data analysis
Two authors (P. K. and L. F.) extracted relevant characteristics (participants, exposure, study design, outcomes) of all the included studies using a structured data collection tool. One author (I. R.) extracted additional study characteristics (type of analysis and study focus). This provided the basis of the systematic mapping of the included studies in terms of their characteristics and findings and the summary data presented here. Study characteristics were also analysed by cross-tabulations and χ 2 statistics. As this was a scoping review, we did not plan nor conduct assessment of risk of bias of the included studies, nor did we interrogate the strength of the evidence in relation to particular outcomes.
Results
The extent and range of studies
There were multiple study reports based on the same cohorts; altogether 60 distinct cohorts were identified. The characteristics of the literature comprising 99 studies eligible for inclusion are briefly summarised in Table 1 . Parental drinking was measured in various ways. It varied with respect to child's age of exposure measurement (from infancy to young adulthood), measurement type (e.g. weekly number of drinks vs. dichotomous measure), specific behavioural focus (e.g. drinking frequency vs. problem drinking) and whether one or both parents' drinking behaviour was measured and analysed (see Table 1 ). Only a third of the studies (32%) had a primary focus on parental drinking as exposure measure. Also the child's age at outcome measurement varied considerably (from pre-school age to mid adulthood). Several studies (n = 24) addressed associations between parental drinking and two or several types of outcomes (e.g. alcohol use and illicit drug use). Thus, the total number of reported associations between exposure and outcome category was 130. In a majority of these associations, the outcome measure was alcohol use or related harm (69%), whereas use of other substances (illicit drugs and tobacco) and various types of problems (e.g. psychological problems, externalising behaviour and crime) were outcome measures in 18% and 12% of the reported associations, respectively. Table 2 presents study characteristics cross tabulated by the three categories of outcome measure (total n = 130). Studies examining outcome measures other than alcohol use or related problems were, on average, based on larger study samples and average age of measurement of child's exposure to parental drinking was lower.
Summary of included studies' findings
The association between parental drinking and the outcome variable was not statistically significant in a Note: For the first 10 study, characteristics n = 99 and percent corresponds closely to n. The final three study characteristics (outcome type, finding and analysis type) pertain to the total number of associations reported rather than individual studies (i.e. n = 130).
considerable proportion of the 130 reported associations (37%). The likelihood of finding an association with parental drinking (i.e. more parental drinking predicted increased risk of substance use or psycho-social problem) was larger when this association was the primary study focus, when the exposure measure was obtained for both parents separately, when time to follow-up exceeded 3 years and when the sample size exceeded 2000 respondents. Other study characteristics were not significantly associated with the likelihood of finding an association with parental drinking (Table 3) . Of the 75 studies that analysed drinking behaviour as an outcome, 22 applied separate measures of mother's and father's drinking. Of these, 21 found an association of some kind. While approximately half of the studies (n = 11) found that both parents' drinking predicted drinking behaviour in offspring, the other half found that only one of the parents' drinking was associated with that of their offspring; either mother's drinking (n = 6) or father's drinking (n = 4). In 41 of the 75 studies, a combined measure of parental drinking was applied and 24 of these found an association between parental and offspring drinking behaviour, whereas no association was found in the other 17 studies.
Appendix 2 (available as a web-based Supplement to this article) presents an overview of all the included studies and provides more detail about the main study findings from each study.
Limitations and gaps in the literature
This literature has several limitations if one seeks to assess a possible causal role of parental drinking in children's adverse outcomes. First, the majority of studies were not primarily concerned with the association between parental drinking and subsequent outcomes in children. This reflects the limitations in the use of theoretically based analytical investigations of this issue, and hampers consideration of causal inference. Second, many studies had small samples, giving low statistical power to detect effects that are small or differential effects of the drinking of either parent. Third, exposure measures were often (44 of 99 studies) obtained in few and crude categories, which weakened the potential to address possible dose-response relationships. Fourth, in some studies, exposure was measured when children most likely had left home, and was therefore less likely to show a possible impact of parental drinking. Finally, in some studies (9% of reported associations), no adjustment for confounding factors was included in the analysis.
Few studies included in this review addressed outcomes other than alcohol or other substance use and related problems. This is noteworthy, as there is a substantial literature on the prevalence and elevated risk of psycho-social problems in 'children of alcoholics'. This literature demonstrates that parental alcoholism/ alcohol abuse is associated with children's increased risk of various psychosocial problems, including conduct disorder; mood disorder and depressive symptoms; academic underachievement; low self-esteem; emotional, physical and sexual abuse; and relational difficulties [15, 28, 29] .
Although alcohol consumption is widespread globally, the literature in this area-like most other health and social areas-stems from a few high income coun- (6) 5 (21) 1 (6) tries. Only two studies were conducted in low and middle income countries: Brazil and Taiwan [30, 31] . Thus, there is meagre potential to appreciate possible cross-cultural differences in the extent of alcohol related harm attributable to parental drinking.
Discussion
This scoping review is-to our knowledge-the first comprehensive attempt to summarise the data available in cohort studies of parental drinking and adverse effects on their children. This study reveals that a large literature is available. In most studies, adolescent drinking behaviour was the outcome measure, and few studies have addressed adverse outcomes other than substance use. Parental drinking was found to be statistically significantly associated with a child harm outcome measure in almost two of every three published associations. Two previous systematic reviews are, in part, thematically overlapping with this scoping review. One review [23] included 29 cohort studies of parental and adolescent drinking and 23 of these were among the 75 studies included in this scoping review. Ryan and co-workers [23] found that in about two out of three studies, parental drinking was predictive of adolescent alcohol use, similar to the present findings. The other review [24] included 22 studies in which the exposure measure was substance abuse or illicit drug use and none were eligible for inclusion in our scoping review.
Notably, in about a third of the studies, there were no statistically significant associations, which may, in part, be ascribed to various study characteristics, including, for instance, parental drinking not being primary study focus and insufficient statistical power. Moreover, causal inferences are not warranted for child harms arising from parental drinking on the basis of the observed associations reported in this review. Although the prospective cohort study design and wide use of adjustment for covariates are needed in this regard, alternative explanations for study findings must also be considered. These explanations include spurious associations due to insufficient control for confounding factors, the effects of a range of biases and statistical artefacts in individual studies, and problems affecting the available literature as a whole, such as publication bias. This review included only prospective cohort studies, which provide a stronger basis for assessment of causality in relation to the observed associations than other observational epidemiological designs. The exhaustive search for, and examination of, all published literature in this area is a clear strength of this study.The included studies varied greatly in definitions and measurements used for exposure and outcome variables and also in the approaches to analysis. Comparisons between the studies are therefore limited. All 99 studies were published in peer-reviewed journals, which may be indicative of some study quality; however, we have not assessed risk of bias. Studies in languages other than English were not included, which may have biased the findings. Finally, publication bias should also be taken into account when interpreting these study findings [32] [33] [34] . Researchers may be less interested in publishing, or encounter difficulties in publishing null findings as journals may be less interested in them. This may have contributed to a distorted picture of the overall research evidence that exists, making studies reporting statistically significant associations more prominent than they should be. This risk exists for all studies of this type, and we note both the proportion of published studies that find no association and also the greater likelihood of statistically significant associations among the dedicated studies.
This review provides a basis for more analytic evaluations of the possible effects of parental drinking on the health and welfare of their children, and the mechanisms through which they occur. In particular, analytic reviews of possible impacts of parental drinking on that of their children seem feasible, as most of the existing cohort studies have addressed this association and further datasets are available.There is clearly a need for more cohort studies that specifically focus on parental drinking and outcomes in children, and, in particular, there is a need for such studies on adverse outcomes other than substance use. Preferably, such studies should be designed to account for the complexities and possible causal mechanisms involved in the relationships between parental drinking and child outcomes. Moreover, studies from countries outside North America, West Europe and Australia/New Zealand are particularly needed in order to obtain a better understanding of the possible harms from parental drinking across diverse socioeconomic and cultural settings.
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